Nlr and Plr are reliable marker in rheumatoid arthritis Neutrophil/lymphocyte and platelet/lymphocyte ratios are associated with disease activity in rheumatoid arthritis Abstract Aim: The aim of this study is to determine the relationship between Neutrophil to Lymphocyte (NLR) and Platelet to Lymphocyte (PLR) ratios in patients with Rheumatoid Arthritis (RA) and Disease Activity Score-28 (DAS28) and Rheumatoid Arthritis Quality of Life (RAQoL). Material and Method: One hundred twentyfive RA patients and 105 healthy controls were enrolled in the study. Patients were assessed and PLR, NLR, and DAS28, RAQoL values were calculated. Disease activity was calculated by DAS28 and quality of life was examined by RAQoL, HAQ (Health Assessment Questionnaire). Results: NLR (2,4 ± 1,9) and PLR (155,2 ± 82,3) value was significantly higher (p < 0.05) in RA. Positive correlation was observed between the two groups between DAS 28 with age, morning stiffness, VAS pain assessment, RF, ESR, CRP,NLR , PLR and swollen and tender joint number (p < 0.05) Significant negative correlation was observed between DAS 28 and hemoglobin, RBC, lymphocyte, monocyte % value (p < 0.05). There was no significant correlation between DAS28 and RAQoL, HAQ (p>0,05). Discussion: This study presents that NLR and PLR are associated with disease activity in patients with RA. NLR and PLR values can be assessed as an additional inflammatory marker in patients with RA.
Introduction
Rheumatoid Arthritis (RA) is the most common inflammatory systemic disease all over the world. Its incidence is about 1%. Genetic and environmental factors play role in inanition and activation of RA. RA, not only affects joints but also extraarticular involvement is common [1] [2] . This systemic disease can present major organ involvement. RA is one of the leading inflammatory diseases that reported mainly in females. In the nature of disease synovial inflammation leads to erosion and deformity in joints [2] . At baseline and during follow-up patients with RA is assessed by clinic examination including number of tender joint count (TJC), number of swollen and laboratory findings. And also visual analog scale (VAS), Disease activity score of 28 joints (DAS-28) is measured [3] . Hemogram, C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR) are the most common laboratory tests in routine procedure. Chronic disease anemia is the most common laboratory finding. Anemia is associated with the disease activity in patients with RA. Hemogram also known as complete blood count is an available, cheap method that includes parameters of inflammatory, cardiovascular and oncologic diseases [4, 5] . In the pathogenesis of RA, T and B lymphocytes, mast cells and neutrophils play an important role. Thus, it has been suggested that neutrophil/lymphocyte ratio (NLR) is a good indicator of systemic inflammation. And also the number of platelets in RA is high even in the early stages. Additionally, mean platelet volume (MPV) and platelet distribution width (PDW) are helpful markers [6] [7] [8] . Previous studies mentioned that NLR, PLR (platelet to lymphocyte), MPV and PDW are useful markers to measure systemic inflammation in RA [9] [10] [11] . But the data on these parameters is limited. In this study, we aimed firstly, to assess NLR and PLR ratios and disease activity and quality of life in patients with RA. Secondly, the aim of this study is to describe hemogram parameters and its relation to RA.
Material and Methods
This study was performed between September 2017 and March 2018 and designed in Ahi Evran University Training and Research Hospital. The study design was performed retrospectively. One hundred twenty-five patients with RA, assessed by the diagnostic criteria of the American College of Rheumatology (ACR) 2010/ European League Against Rheumatism (EULAR) 2010 and a control group of 105 and gender-matched healthy subjects were enrolled in the study. Control group consists of healthy subjects from hospital staff. Demographic and clinical features were recorded. Routine tests including hemogram, ESR, CRP, Rheumatoid Factor (RF), Visual Analog Scale (VAS) (0-10), DAS28 and Larsen Score, swelling joint number, tender joint number, deformity, Rheumatoid Arthritis quality of life (RAQoL), Health Assessment Questionnaire (HAQ) were noted. Hemoglobin and remission (≤ 2,6) respectively [12] .
RAQoL is assessed in patients with RA to examine quality of life. It includes 30 questions with a yes/no (1/0) response [13] .
HAQ is calculated for general health in RA [14] . 
Statistical analysis
Mean, standard deviation, median lowest, highest, frequency and ratio values were used in the descriptive statistics of the data. The distribution of the variables was measured by the Kolmogorov-Smirnov test. Independent sample t-test and Mann-Whitney U test were used in the analysis of quantitative independent data. Chi-square test was used in the analysis of qualitative independent data. Spearman correlation analysis was applied for correlation analysis using SPSS 22.0 program.
Results
The age and sex distribution of the patients in the case and control groups did not differ significantly (p > 0.05) ( (Table 3) .
Discussion
This study suggests that hemoglobin, RBC, HCT, MCV, MCH, RDW, lymphocyte, NLR, MPV, PCT and PLR are significantly different in the RA group. While NLR and PLR are significantly higher, MPV is lower in patients with RA. Additionally, NLR, RAQoL, and PLR are associated with disease activity in patients with RA. But, we did not note any correlation between NLR and PLR with RAQoL. And also, neutrophil and platelet levels were not different from the control group. Since past decades hemogram is assessed as a routine inflammatory test. Neutrophils are the leading elements in joint and synovial inflammation in patients with RA. And bone marrow is the main source of neutrophils [15] . It has been shown during systemic inflammation neutrophilia, leukocytosis, lymphopenia, thrombocytosis and elevated acutephase reactants, TNF-α, IL-6, IL-8, procalcitonin are observed. ESR and CRP are simple and cheap biomarkers in systemic inflammation, but they are not specific. But also, measurements of proinflammatory cytokines are exhausting and precious (16] . Serum of patients with RA is expected to have neutrophilia and lymphopenia. Although neutrophilia is explained by systemic inflammation, the cause of lymphopenia still cannot be understood [17] . In one article, lymphopenia has been reported to have a reduced number of T cells with 15% induration of RA but with a normal number of B-cells. The reduction in T-cell count in the study was reported to be caused by T-cells infiltrating the synovial membrane. The range of neutrophil and platelet levels was normal in RA because patients were receiving medical treatment [18] . The association between NLR and PLR in several diseases including cardiovascular, infectious and oncological disease has been shown [4, 5] . It has been suggested that activated platelets lead to chronic inflammation which is related with atherogenesis [19] . In a study performed by Uslu et al, it was reported that NLR and PLR correlated with disease activity [20] . Furthermore, Kılıc et al. noticed that NLR and PLR levels are correlated with disease activity but not with RDW [21] . Tekeoglu et al. suggested that NLR is associated with disease activity. And also they noted that platelet count is associated with disease activity in RA, but they didn't measure PLR levels [22] . In this study, while NLR and PLR were associated with DAS28, but no correlation was observed between RDW and DAS28. In RA patients, NLR has been reported to be a good indicator of response to tocilizumab treatment [23] . In a review of the treatment effect on laboratory parameters in Rigby et al. in RA patients, they concluded that all treatments, including biological agents, reduced serum neutrophil and platelet levels [24] . Koiwa et al. emphasized that NLR shows efficacy of biological treatments but is not a predictor of biological agent treatment [25] . The results of this study confirm the literature. But, none of the patients were receiving biological agent treatment. The association of MPV levels with platelets is well known. Proinflammatory cytokines suppress bone marrow, leading to a reduction in platelet volume. Kısacık et al. found low levels of MPV in the RA group [10] . In addition, Gasparyan et al. reported that the MPV levels were elevated during TNF-alpha blockade treatment [26] . Also, Yazıcı et al. reported that MPV levels are correlated with disease activity in RA [9] . In this study, MPV levels were found to be low in the RA group but not in the relation to disease activity. A report from Japan suggested that STEAP4 [Six-transmembrane epithelial antigen of prostate 4) expressed by neutrophils and monocytes regulates cell migration and depresses TNFalpha. We found the percentage of monocytes associated with disease activity in our study. This may be due to the synthesis of STEAP4 from monocytes [27] . In recent studies, it has been reported that neutrophil extracellular traps increased in RA [28] . Additionally, an essential proinflammatory cytokine IL-17 is secreted by neutrophils [29] . There are some limitations in this study. Firstly, we did not note immune suppressive drugs and biologic agents. Secondly, we did not study STEAP4, neutrophil extracellular traps, and proinflammatory cytokines. Thirdly, the present study was performed as retrospective.
In conclusion, the major finding in this study NLR and PLR are associated with disease activity in RA. Similarly, NLR and PLR are good indicators to assess the disease activity in RA.
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